[Gene Network Controlling the Morphogenesis of D. melanogaster Macrochaetes: An Expanded Model of the Central Regulatory Circuit].
The drosophila macrochaetes act as mechanoreceptors, the sensory organs of the peripheral nervous system. Each mechanoreceptor consists of four specialized cells, namely, the shaft, socket, neuron, and sheath. All these cells develop from a single cell referred to as the sensory organ precursor (SOP) cell. The SOP cell segregates from the surrounding cells of imaginal disc, thereby launching multistage sensory organ development. A characteristic feature of the SOP cell is the highest content of the proneural proteins Achaete and Scute (ASC) as compared with the surrounding cells. The pattern of changes in the content of proneural proteins in the SOP cell is determined by a gene network with the achaete-scute (AS-C) gene complex as its key component. The activity of this complex is controlled by the central regulatory circuit (CRC), containing the genes hairy, senseless (sens), charlatan (chn), scratch (scrt), daughterless (da), extramacrochaete (emc), and groucho (gro), encoding the transcription factors involved in the system of feedforwards and feedbacks and implementing the activation–repression of CRC components, as well as the gene phyllopod (phyl), an adaptor protein that controls the degradation of ASC proteins. A mathematical model describing the CRC functioning in the SOP cell as a regulator of the content of ASC proneural proteins is proposed.